Angiotensin II potentiates agonist-induced 3',5'-cyclic adenosine monophosphate production by cultured bovine adrenal cells through protein kinase C and calmodulin pathways.
Interactions between signal transducing systems may be important in the integrated control of cellular processes in basal and hormonally regulated cells. The cultured bovine adrenal fasciculata cell provides a model to study the interactions between the cAMP and calcium-sensitive phospholipid dependent protein kinase C. In this study, angiotensin II (A-II) and phorbol ester (PMA) potentiated the stimulatory actions of ACTH in a dose-dependent manner on cAMP production. At maximal concentrations, A-II and PMA also potentiated the effects of cholera toxin and forskolin on cAMP production. Both staurosporine, a protein kinase C inhibitor, and desensitization of protein kinase C by a 24-h pretreatment with PMA blunted the effect of PMA, but only partially inhibited (34%) the effect of A-II. Neither nifedipine, a specific calcium channel antagonist, nor pretreatment of cells with pertussis toxin modified the amplifying effects of A-II or PMA. In contrast, trifluoperazine, a calmodulin inhibitor, reduced the potentiating effect of A-II by about 35%, but association with staurosporine blunted its effects. Moreover, the steroidogenic effects of ACTH plus A-II were more than additive, but this synergism was blunted in the presence of both inhibitors. In conclusion, PMA and A-II potentiated agonist-induced cAMP production by bovine adrenal fasciculata cells. The data suggest that the effects of PMA were mediated exclusively by protein kinase C, whereas those of A-II were mediated by both protein kinase C and calmodulin.